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(54) LIGHT-EMITTING CHIP DEVICE WITH CASE 



(57) A chip-type light-emitting device with case (1 0) 
includes an LED chip (12) which is bonded onto elec- 
trodes (16a, 16b) formed on a substrate (14). A case 
(20) Is arranged such that the LED chip 12 is surrounded 
by a hole (22). The hole has an inner wall (22a) tapering 



downward shaped like a frustum of a cone, in which 
transparent resin is filled as a sealant. When cured, the 
transparent resin hardens and shrinks, and therefore, a 
gap (26) is formed between the inner wall and the trans- 
parent resin (sealant). 
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Description 
TECHNICAL FIELD 

[0001] The present invention relates to a chip-type 
light-ennitting device with case. More specifically, the 
present invention relates to a chip-type light-ennitting de- 
vice with case, in which an LED chip is bonded onto a 
substrate fonned with electrodes on its surface, and the 
LED chip on the substrate is surrounded by a case hav- 
ing an inner wall of a hole shaped like a frustunn of a 
cone, and a transparent resin is filled in the inner wait 
as a sealant. 

PRIOR ART 

[0002] One example of such a kind of chip-type light- 
emitting device with case is disclosed in, for example, 
Japanese Patent Laying-open No. 11-2207178 [H01L 
33/00] laid-open on August, 10, 1999. As shown in Fig- 
ure 4, this semiconductor light-emitting device 1 in- 
cludes a second white substrate 2, and an LED element 
3 Is stored In a concave portion 2a fonned on the white 
substrate 2. In addition, the LED element 3 is die-bond- 
ed onto a first white substrate 4. Furthermore, the LED 
element 3 is entirely covered and sealed by a light-trans- 
missible synthetic resin molding portion 5 filled in the 
concave portion 2a. In the semiconductor light-emitting 
device 1 , a light-emitting eff k:iency was improved by 
emitting a light to a light-emitting surface by reflecting it 
on the first white substrate 2 and the second white sub- 
strate 4, even if the light is outputted from the LED ele- 
ment 3 to a side surface direction and a bottom surface 
direction opposite to the light-emitting surface. 
[0003] However, in this prior art, although the light is 
reflected by the first white substrate 4 and the second 
white substrate 2, none is given any consideration as to 
an inner surface form and the like of the concave 2a, a 
reflection efficiency was thus not sufficiently improved. 
In other words, the light-emitting effbiency was still not 
sufficient. 

SUMMARY OF THE INVENTION 

[0004] Therefore, a primary object of the present in- 
vention is to provide a chip-type light-emitting device 
with case capable of improving a light-emitting effk:ien- 
cy. 

[0005] The present invention is a chip-type light-emit- 
ting device with case, in which an LED chip is bonded 
onto a substrate fonned with electrodes on its surface, 
and the LED chip on the substrate is surrounded by a 
case having an inner wall of a hole shaped like a frustum 
of a cone tapering downward, and a resin which func- 
tions as a sealant is filled in the inner wait of the case 
characterized in that a light outputted from the LED chip 
is entirely reflected by an inner surface of the sealant by 
forming a gap between the inner wall and the sealant. 



[0006] In the chip-type light-emitting device with case, 
electrodes are fonned on a top surface of the substrate, 
and the LED chip is bonded onto the electrodes. Fur- 
themnore, a case having an inner wall of a hole shaped 

5 like a frustum of a cone tapering downward surrounds 
the LED chip, in which a transparent resin as a sealant 
is filled. When the transparent resin is cured, the trans- 
parent resin itself hardens and shrinks, and therefore, a 
gap is fonrned between the inner wall and the transpar- 

10 ent resin (sealant). In the chip-type light-emitting device 
with case, since a light outputted from the LED chip is 
reflected entirely on the inner surface of the sealant, it 
is possible to efficiently reflect the light outputted from 
the LED chip. 

15 [0007] For example, an impregnation prevention layer 
is formed on the inner wall of the case, it is thus possible 
to prevent the transparent resin from impregnating in the 
case. Due to this, the sealant becomes easily separated 
from the case at a time the sealant hardens and shrinks. 

20 It is thus possible to surely form the gap. 

[0008] As for the impregnation prevention layer, a rel- 
atively thtek nickel layer (for example, 5-1 0\im) is used. 
By forming the nickel layer thickly, a degree of smooth- 
ness of the inner wall of the case can be increased, it 

25 thus becomes possible to make an outer surface (inner 
surface) of the sealant even, and therefore, it results in 
an Improved reflection effbiency on the inner surface of 
the sealant. 

[0009] The nk;kel layer is fomied on copper or silicon 

30 layer by plating. 

[0010] According to the present invention, the light 
outputted from the LED chip is entirely reflected on the 
inner surface of the sealant, it is thus possible to reflect 
the light efficiently. Therefore, it is possible to improve 

35 the light-emitting effrciency. 

[0011] The above described objects and other ob- 
jects, features, aspects and advantages of the present 
invention will become more apparent from the following 
detailed description of the present invention when taken 

40 in conjunction with the accompanying drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0012] 

45 

Figure 1 is an illustrative view showing one embod- 
iment of the present invention; 
Figure 2 is a sectional view showing a chip-type 
tight-emitting device with case shown in Figure 1 
50 embodiment; 

Figure 3 is a sectional view showing a chip-type 
light-emitting device with case shown in Figure 1 
embodiment; and 

Figure 4 is a sectional view showing a conventional 
S5 semiconductor light-emitting device. 
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BEST FORM FOR PRACTICING THE INVENTION 

[0013] Referring to Figure 1 , a chip-type light-emitting 
device with case (hereinafter briefly refen-ed to as "light- 
emitting device") 10 of this embodiment includes a sem- 
iconductor light-emitting element (LED chip) 12, and the 
LED chip 12 is die-bonded onto an electrode (lead) 16a 
fomfied on a surface of a substrate 14 by stiver paste, 
for example. Furthermore, a metal thin wire (bonding 
wire) 18 such as a gold wire Is wire-bonded in order to 
connect a bonding pad 12a provided on the top of the 
LED chip 1 2 to another lead 1 6b. It is noted that in order 
to be easily understood, the lead 16a and 16b are rep- 
resented by adding a thickness, in reality, however, they 
are fomned in a thin film. In addition, the lead 16a and 
16b are patterned and fomned by a lithography process 
and an etching process on a surface of the substrate 1 4. 
Furthermore, the lead 1 6a and 1 6b are electrically insu- 
lated from each other, and formed in such a manner as 
to extend from a one main surface (upper surface) of 
the substrate 14 to the other side main surface (lower 
surface) via an approximately center portion (through- 
hole) of a side surface. 

[0014] In addition, the light-emitting device 10 in- 
cludes a case 20 formed of, for example a liquid crystal 
polymer, and the case 20 is disposed on the upper sur- 
face of the substrate 14 to surround the LED chip 12. in 
other words, a hole 22 is fomned at an approximately 
center portion of the case 20. Thecase20 also includes, 
as understood from Figure 2 which is a II - II sectional 
view of Figure 1 , a liquid crystal polymer (opaque resin) 
20a as described above and an impregnation preven- 
tion layer 20b. The hole 22 has an inner wall 22a of a 
frustum of a cone tapering downward. On the inner wall 
22a the Impregnation prevention layer 20b is fomned. 
This impregnation prevention layer 20b is a plating layer 
to prevent a transparent resin 24 described later from 
impregnating into the case 20. More specifically, the im- 
pregnation prevention layer 20b includes a copper (Cu) 
plating layer and a nickel (Ni) plating layer fomned in a 
laminated manner on the Cu plating layer. Furthermore, 
in this embodiment, the Cu plating layer is approximate- 
ly 3}xm in thick, and the Ni plating layer is 5 - 1 0^m in 
thick. As the Ni plating layer is thus formed relatively 
thickly, the smoothness of the inner wall 22a'of the hole 
22 is enhanced. 

[0015] It is noted that in this embodiment, the Ni plat- 
ing layer is formed on the Cu plating layer, however, a 
layer of Si (silicon) may be used instead of the Cu plating 
layer. This Si layer is fomned by a CVD (Chemical Vapor 
Deposition) method on a surface of the opaque resin 
20a. 

[001 6] Within the inner wall 22a of the hole 22 in such 
the case 20. a transparent resin 24 such as epoxy resin 
as a sealant is filled. When the transparent resin 24 is 
cured, a sealant is formed. At this time, the transparent 
resin 24 itself hardens and shrinks, and therefore, a gap 
26 is formed between the inner wall 22a and the trans- 



parent resin (sealant) 24. In other words, as the impreg- 
nation prevention layer 20b is formed on the inner wall 
of the case 20, the transparent resin or the sealant 24 
is, upon hardening, separated extremely easily from the 

5 inner wall 22a. Therefore, the gap 26 is fomned between 
the sealant 24 and the inner wall 22a. 
[0017] It is noted that according to an experiment by 
the inventor et al., the gap 26 is formed by 5 -10 ^m in 
thick. Furthermore, the transparent resin 24, upon filled 

10 in the inner wall 22a, is adhered to the inner wall 22a (Ni 
plating layer) which has a high smoothness, and there- 
fore, the outer surface (inner surface) 24a of the trans- 
parent resin or the sealant 24 is also smoothed. There- 
fore, it becomes possible to improving the reflection 

15 rate. 

[001 8] The gap 26 is thus fomned, as shown in Figure 
3, a light outputted from the LED chip 12 is entirely re- 
flected on the inner surface 24a of the transparent resin 
or the sealant 24. Due to this, in this example, shown 

20 an inclination angle or a the tilt angle 6 of the inner sur- 
face 24a of the sealant 24 or the wail 22a is determined 
at such an angle as to make an entire reflection of the 
light outputted from the LED chip 12. More specifically, 
if the tilt angle G of the inner surface 24a described by 

25 using an optical path Q, when drawing a normal line N 
against the inner surf ace 24a, an angle whose acute an- 
gle a between the optical path Q and the normal line N 
is smaller than 40 is detemnined. It is noted that it may 
be also possible to determine the tilt angle & in such a 

30 way that "180-9" is smaller than 50. 

[0019] The light entirely reflected, as shown in the op- 
tical paths P and Q, is outputted from the light-emitting 
device 1 0 approximately vertrcally toward the upper sur- 
face of the substrate 14. In addition, the light not reflect- 

35 ed on the inner surface 24a is merely outputted from the 
light-emitting device 10. Furthemnore, in Figure 3 in or- 
der to show simply, hatching lines of the transparent res- 
in 24 are omitted. 

[0020] According to this embodiment, a gap is provid- 
40 ed between the inner wall of the hole and the sealant, 
and the light outputted from the LED chip is entirely re- 
flected on the inner surface of the sealant. Thus ena- 
bling to reflect a light efficiently. Therefore, it becomes 
possible to improve a light-emitting efficiency and to 
45 make a luminance large. 

[0021] Although the present invention has been de- 
scribed and illustrated in detail, it is clearly understood 
that the same is by way of illustration and example only 
and is not to be taken by way of limitation, the spirit and 
50 scope of the present invention being limited only by the 
tenms of the appended claims. 

Claims 

55 

1 . A chip-type light-emitting device with case compris- 
ing: 
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a substrate formed with electrodes on its sur- 
face; 

an LED chip bonded onto said substrate; 
a case having an inner wall shaped like a frus- 
tum of a cone tapering downward, and ar- 5 
ranged to sun-ound said LED chip on said sub- 
strate; 

a sealant resin formed on said inner wall of said 
case; and 

a gap fonned between said inner wall and said io 
sealant. 

A chip-type light-emitting device with case accord- 
ing to claim 1 , further comprising an impregnation 
prevention layer fomned on said inner wall to pre- 
vent an impregnation of said resin into said case. 

A chip-type light-emitting device with case accord- 
ing to claim 2, wherein said impregnation preven- 
tion layer Includes at least a nickel layer 20 

A chip-type light-emitting device with case accord- 
ing to claim 3, wherein said nickel layer is a plating 
layer fonned on copper or silicon layer. 

25 
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